Introduction
The experimental solubility of ferulic acid (IUPAC name: (E)-3-(4-hydroxy-3-methoxy-phenyl)prop-2-enoic acid, CAS number: 1135-24-6, C10H10O4, molar mass: 194.18 g mol -1 ) in aqueous mixtures of 2-propanol at different temperatures along with some numerical analyses has been reported. 1 The generated solubility data extends the available solubility database of pharmaceuticals in binary mixtures and could be used in the pharmaceutical/chemical industry. 2 Ferulic acid is a phenolic compound present in the seeds and cellwalls of several plants and it is widely used as precursor in the preparation of several other organic compounds. 3 Moreover, some pharmaceutical dosage forms intended for dermatological care are developed including ferulic acid as active ingredient. 4 As described earlier, the study of equilibrium solubility and the respective dissolution mechanisms is still a very important field in the pharmaceutical sciences. 5 Thus, the common solubility models for mono and mixed solvents were correctly used for mathematical representation of the generated solubility data of ferulic acid in {2-propanol (1) + water (2)} mixtures at various temperatures. A predictive version of the JouybanAcree-van't Hoff model was reported which provides accurate predictions in {2-propanol (1) + water (2)} mixtures at various temperatures without employing any further experimental data inputs 1 . The aim of this communication is merely to expand the results of numerical analyses in term of the preferential solvation of ferulic acid by 2-propanol (1) and water (2) in the saturated mixtures based on the inverse Kirkwood-Buff integrals. 6, 7 These complementary analyses provide more information for better understanding of the dissolution process of ferulic acid in the investigated solutions.
Results and Discussion
The preferential solvation parameter of ferulic acid (compound 3) by 2-propanol (compound 1) in the {2-propanol (1) + water (2)} mixtures is defined as: 6, 7 2,3 1
where 
Conclusion:
These results could be interpreted as a consequence of hydrophobic hydration around the non-polar groups of the solute in the former case (0.00 < x1 < 0.19). Moreover, in the last case (0.19 < x1 < 1.00), the observed trend could be a consequence of the acid behavior of ferulic acid in front to 2-propanol molecules because this cosolvent is more basic than water as described by the respective solvatochromic parameters.
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Article History: are obtainable from the inverse Kirkwood-Buff integrals for the individual solvent components analyzed in terms of some thermodynamic quantities as shown in the following equations:
With,
As has been previously described, 6, 7 in these equations κT is the isothermal compressibility of the {2-propanol (1) + water (2)} mixtures (which is calculated as an additive property by using the mixtures compositions and the reported values for ) with respect to the water proportion in the mixtures. 6, 7 Vcor is the correlation volume and r3 is the molecular radius of ferulic acid calculated by means of Eqn. (8) Table 1 are negative in all cases indicating that ferulic acid exhibits affinity for both solvents in all the mixtures. Solute radius value (r3) was calculated as 0.378 nm. The correlation volume was iterated three times by using Eqns. (1), (2) and (5) to obtain the values reported in Table 1 . This table also shows the preferential solvation parameters of ferulic acid (3) by 2-propanol (1), x1,3. a x1 is the mole fraction of 2-propanol (1) in the {2-propanol (1) + water (2)} mixtures free of ferulic acid (3). ). In mixtures with composition 0.19 < x1 < 1.00, the δx1,3 values are positive indicating preferential solvation of ferulic acid by 2-propanol (1). The cosolvent action to increase the solute solubility could be associated to the breaking of the ordered structure of water around the non-polar moieties of ferulic acid which increases the solvation of this solute exhibiting maximum value in x1 = 0.60 (δx1,3 = 0.340). It is conjecturable that in 0.19 < x1 < 1.00 region ferulic acid is acting as Lewis acid with 2-propanol molecules because this cosolvent is more basic than water as described by the respective Kamlet-Taft hydrogen bond acceptor parameters, as follows: β = 0.84 for 2-propanol and 0.47 for water. 10, 11 A similar behavior has been reported in the literature for gallic acid in the same mixtures as can also been observed in Fig. 2 , 8 although the magnitudes in preferential solvation by water and 2-propanol are higher for ferulic acid. This could be a consequence of the lower polarity of ferulic acid regarding gallic acid as described by the Hildebrand solubility parameters calculated by Fedors' method, i.e. 27.9 MPa 1/2 for ferulic acid (Table 2 ) and 39.1 MPa 1/2 for gallic acid. 9 In conclusion, further numerical analyses for modeling the solubility and preferential solvation of ferulic acid (3) in {2-propanol (1) + water (2)} mixtures were provided. As it is well known, all these sorts of correlations and predicting models are required in the pharmaceutical and chemical industries to save time and money in the optimization of the solubilization and/or crystallization process designs. [12] [13] [14] 
